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Snow and Ice Research Team
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V|S|b|l|ty Hindrance Sensing Technology Based on Analysis of Images Taken by a Vehicle-mounted Camera
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To prevent and mitigate snowstorm damage, the introduction of blowing snow countermeasures has been promoted. In
determining the precise locations for countermeasures, it 1s necessary to make repeated observations using a visibility

U NRE I iRl REEESD TVOET,

observation vehicle during times of blowing snow. Time and finances are required for data acquisition.

For this study, we have been promoting the development of a technology that senses the presence or absence of
blowing snow by using Al that analyzes images. This technology utilizes the 1images taken by a video camera mounted

on a visibility observation vehicle and also the data collected by a visibility meter.
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Overview of the experiment for determining blowing snow from images based on deep learning
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Visibility observation vehicle
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Video.camera, @
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Procedure of the experiment
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Create data for
learning.

Create data for
verification.
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Execute deep learning.
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Create a blowing snow
determination model.
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Input the data for verification.
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Use the model to make determinations.
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Evaluate the blowing snow determination model.
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verification and on the selection and evaluation of data.
Blowing snow was determined to occur when the visibility distance was 200m or less.
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blowing snow.
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The created data for deep learning
and those for verification oFh 8 TH
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Time when the image was extracted
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The data for deep learning and the data for verification were still images extracted from digital video
images taken by a digital video camera mounted on the visibility observation vehicle. The visibility
distance for each still image was the average visibility distance of those from the time when the still
image was taken to seconds later.
For deep learning and verification, we created data consisting of several hundreds of pairs of still
images and their visibility values. A determination model for deep learning was created using these
data. To improve the accuracy of the system, the parameters will be continuously improved based on

When the visibility distance exceeded 200m, the condition was determined to be the absence of
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Extraction of image

distances measured from the time of

extraction of the image to 9 seconds later
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A still image is extracted from digital video. The visibility distance of this image was set as the average of the visibility distances

measured from the time of image extraction to 9 seconds later.

Note: A measurement was taken by the visibility meter every 0.1 second (The visibility value for the 100m ahead of the vehicle

corresponds to the visibility 9 seconds later).
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Example of the experiment for determining blowing snow from images
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Safe, pleasant driving on Northern Roads

The F-scores for blowing snow and no blowing snow were
80% or higher for the model created for determining blowing
snow 1mages. Based on this result, it was found possible to
detect blowing snow using images.

In addition to sensing blowing snow, we will categorize the
visibility according to several levels, create a model for
determining the degree of visibility, and continue to verify the
model.
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Category Precision Recall Accuracy
RIS
" 97.9% | 79.4% | 87.7%
Blowing snow
86.0%
71.0% 96.7% 81.9%
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Accuracy of the model for determining blowing snow images
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